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Course Standards 

Course Code: 303092 

Course Name: Integrated Science II 

Grade Level: 9-12 

Upon course completion students should be able to: 

 

• HS-PS2-1. Analyze data to support the claim that Newton’s second law of motion 

describes the mathematical relationship among the net force on a macroscopic object, its 

mass, and its acceleration. [Clarification Statement: Examples of data could include 

tables or graphs of position or velocity as a function of time for objects subject to a net 

unbalanced force, such as a falling object, an object rolling down a ramp, or a moving 

object being pulled by a constant force.] [Assessment Boundary: Assessment is limited to 

one-dimensional motion and to macroscopic objects moving at non-relativistic speeds.] 

 

• HS-PS2-2. Use mathematical representations to support the claim that the total 

momentum of a system of objects is conserved when there is no net force on the system. 

[Clarification Statement: Emphasis is on the quantitative conservation of momentum in 

interactions and the qualitative meaning of this principle.] [Assessment Boundary: 

Assessment is limited to systems of two macroscopic bodies moving in one 

• dimension.] 

 

• HS-PS2-3. Apply scientific and engineering ideas to design, evaluate, and refine a device 

that minimizes the force on a macroscopic object during a collision.* [Clarification 

Statement: Examples of evaluation and refinement could include determining the success 

of a device at protecting an object from damage and modifying the design to improve it. 

Examples of a device could include a football helmet or a parachute.] 

• [Assessment Boundary: Assessment is limited to qualitative evaluations and/or algebraic 

manipulations.] 

 

• HS-PS2-4. Use mathematical representations of Newton’s Law of Gravitation and 

Coulomb’s Law to describe and predict the gravitational and electrostatic forces between 

objects. [Clarification Statement: Emphasis is on both quantitative and conceptual 

descriptions of gravitational and electric fields.] [Assessment Boundary: Assessment is 

limited to systems with two objects.] 

 

• HS-PS2-5. Plan and conduct an investigation to provide evidence that an electric current 

can produce a magnetic field and that a changing magnetic field can produce an electric 

current. [Assessment Boundary: Assessment is limited to designing and conducting 

investigations with provided materials and tools.] 

 

• HS-PS3-1. Create a computational model to calculate the change in the energy of one 

component in a system when the change in energy of the other component(s) and energy 

flows in and out of the system are known. [Clarification Statement: Emphasis is on 

explaining the meaning of mathematical expressions used in the model.] [Assessment 
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Boundary: Assessment is limited to basic algebraic expressions or computations; to 

systems of two or three components; and to thermal energy, kinetic energy, and/or the 

energies in gravitational, magnetic, or electric fields.] 

 

• HS-PS3-2. Develop and use models to illustrate that energy at the macroscopic scale can 

be accounted for as either motions of particles or energy stored in fields. [Clarification 

Statement: Examples of phenomena at the macroscopic scale could include the 

conversion of kinetic energy to thermal energy, the energy stored due to position of an 

object above the earth, and the energy stored between two electrically-charged plates. 

Examples of models could include diagrams, drawings, descriptions, and computer 

simulations.] 

 

• HS-PS3-3. Design, build, and refine a device that works within given constraints to 

convert one form of energy into another form of energy.* [Clarification Statement: 

Emphasis is on both qualitative and quantitative evaluations of devices. Examples of 

devices could include Rube Goldberg devices, wind turbines, solar cells, solar ovens, and 

generators. Examples of constraints could include use of renewable energy forms and 

efficiency.] [Assessment Boundary: Assessment for quantitative evaluations is limited to 

total output for a given input. Assessment is limited to devices constructed with materials 

provided to students.] 

 

• HS-PS3-4. Plan and conduct an investigation to provide evidence that the transfer of 

thermal energy when two components of different temperature are combined within a 

closed system results in a more uniform energy distribution among the components in the 

system (second law of thermodynamics). [Clarification Statement: Emphasis is on 

analyzing data from student investigations and using mathematical thinking to describe 

the energy changes both quantitatively and conceptually. Examples of investigations 

could include mixing liquids at different initial temperatures or adding objects at different 

temperatures to water.] [Assessment Boundary: Assessment is limited to investigations 

based on materials and tools provided to students.] 

 

 

• HS-PS3-5. Develop and use a model of two objects interacting through electric or 

magnetic fields to illustrate the forces between objects and the changes in energy of the 

objects due to the interaction. [Clarification Statement: Examples of models could 

include drawings, diagrams, and texts, such as drawings of what happens when two 

charges of opposite polarity are near each other, including an explanation of how the 

change in energy of the objects is related to the change in energy of the field.] 

[Assessment Boundary: Assessment is limited to systems containing two objects.] 

 

• HS-LS1-5. Use a model to illustrate how photosynthesis transforms light energy into 

stored chemical energy. [Clarification Statement: Emphasis is on illustrating inputs and 

outputs of matter and the transfer and transformation of energy in photosynthesis by 

plants and other photosynthesizing organisms. Examples of models could include 

diagrams, chemical equations, and conceptual models.] [Assessment Boundary: 

Assessment does not include specific biochemical steps.] 
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• HS-LS1-6. Construct and revise an explanation based on evidence for how carbon, 

hydrogen, and oxygen from sugar molecules may combine with other elements to form 

amino acids and/or other large carbon-based molecules. [Clarification Statement: 

Emphasis is on using evidence from models and simulations to support explanations.] 

[Assessment Boundary: Assessment does not include the details of the specific chemical 

reactions or identification of macromolecules.] 

 

• HS-LS1-7. Use a model to illustrate that cellular respiration is a chemical process 

whereby the bonds of food molecules and oxygen molecules are broken and the bonds in 

new compounds are formed resulting in a net transfer of energy. [Clarification Statement: 

Emphasis is on the conceptual understanding of the inputs and outputs of the process of 

cellular respiration.] [Assessment Boundary: Assessment should not include 

identification of the steps or specific processes involved in cellular respiration.] 

 

• HS-LS2-3. Construct and revise an explanation based on evidence for the cycling of 

matter and flow of energy in aerobic and anaerobic conditions. [Clarification Statement: 

Emphasis is on conceptual understanding of the role of aerobic and anaerobic respiration 

in different environments.] [Assessment Boundary: Assessment does not include the 

specific chemical processes of either aerobic or anaerobic respiration.] 

 

• HS-LS2-4. Use a mathematical representation to support claims for the cycling of matter 

and flow of energy among organisms in an ecosystem. [Clarification Statement: 

Emphasis is on using a mathematical model of stored energy in biomass to describe the 

transfer of energy from one trophic level to another and that matter and energy are 

conserved as matter cycles and energy flows through ecosystems. Emphasis is on atoms 

and molecules such as carbon, oxygen, hydrogen and nitrogen being conserved as they 

move through an ecosystem.] [Assessment Boundary: Assessment is limited to 

proportional reasoning to describe the cycling of matter and flow of energy.] 

 

• HS-LS2-5. Develop a model to illustrate the role of photosynthesis and cellular 

respiration in the cycling of carbon among the biosphere, atmosphere, hydrosphere, and 

geosphere. [Clarification Statement: Examples of models could include simulations and 

mathematical models.] [Assessment Boundary: Assessment does not include the specific 

chemical steps of photosynthesis and respiration.] 

 

• HS-ESS2-4. Use a model to describe how variations in the flow of energy into and out of 

Earth systems result in changes in climate. [Clarification Statement: Examples of the 

causes of climate change differ by timescale, over 1-10 years: large volcanic eruption, 

ocean circulation; 10-100s of years: changes in human activity, ocean circulation, solar 

output; 10-100s of thousands of years: changes to Earth's orbit and the orientation of its 

axis; and 10-100s of millions of years: long-term changes in atmospheric composition.] 

[Assessment Boundary: Assessment of the results of changes in climate is limited to 

changes in surface temperatures, precipitation patterns, glacial ice volumes, sea levels, 

and biosphere distribution.] 
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• HS-ESS3-1. Construct an explanation based on evidence for how the availability of 

natural resources, occurrence of natural hazards, and changes in climate have influenced 

human activity. [Clarification Statement: Examples of key natural resources include 

access to fresh water (such as rivers, lakes, and groundwater), regions of fertile soils such 

as river deltas, and high concentrations of minerals and fossil fuels. Examples of natural 

hazards can be from interior processes (such as volcanic eruptions and earthquakes), 

surface processes (such as tsunamis, mass wasting and soil erosion), and severe weather 

(such as hurricanes, floods, and droughts). Examples of the results of changes in climate 

that can affect populations or drive mass migrations include changes to sea level, regional 

patterns of temperature and precipitation, and the types of crops and livestock that can be 

raised.] 

 

• HS-ESS3-2. Evaluate competing design solutions for developing, managing, and utilizing 

energy and mineral resources based on cost-benefit ratios.* [Clarification Statement: 

Emphasis is on the conservation, recycling, and reuse of resources (such as minerals and 

metals) where possible, and on minimizing impacts where it is not. Examples include 

developing best practices for agricultural soil use, mining (for coal, tar sands, and oil 

shales), and pumping (for petroleum and natural gas). Science knowledge indicates what 

can happen in natural systems—not what should happen.] 

 

• HS-ESS3-3. Create a computational simulation to illustrate the relationships among 

management of natural resources, the sustainability of human populations, and 

biodiversity. [Clarification Statement: Examples of factors that affect the management of 

natural resources include costs of resource extraction and waste management, per-capita 

consumption, and the development of new technologies. Examples of factors that affect 

human sustainability include agricultural efficiency, levels of conservation, and urban 

planning.] [Assessment Boundary: Assessment for computational simulations is limited 

to using provided multi-parameter programs or constructing simplified spreadsheet 

calculations.] 

 

• HS-ESS3-4. Evaluate or refine a technological solution that reduces impacts of human 

activities on natural systems.* [Clarification Statement: Examples of data on the impacts 

of human activities could include the quantities and types of pollutants released, changes 

to biomass and species diversity, or areal changes in land surface use (such as for urban 

development, agriculture and livestock, or surface mining). Examples for limiting future 

impacts could range from local efforts (such as reducing, reusing, and recycling 

resources) to large-scale geoengineering design solutions (such as altering global 

temperatures by making large changes to the atmosphere or ocean).] 

 

• HS-ESS3-5. Analyze geoscience data and the results from global climate models to make 

an evidence-based forecast of the current rate of global or regional climate change and 

associated future impacts to Earth systems. [Clarification Statement: Examples of 

evidence, for both data and climate model outputs, are for climate changes (such as 

precipitation and temperature) and their associated impacts (such as on sea level, glacial 

ice volumes, or atmosphere and ocean composition).] [Assessment Boundary: 

Assessment is limited to one example of a climate change and its associated impacts.] 



Kentucky Department of Education - Course Standards 

KDE:OTL:LP:KS:AE 11/2017  Page 5 

 

• HS-ESS3-6. Use a computational representation to illustrate the relationships among 

Earth systems and how those relationships are being modified due to human activity.* 

[Clarification Statement: Examples of Earth systems to be considered are the 

hydrosphere, atmosphere, cryosphere, geosphere, and/or biosphere. An example of the 

far-reaching impacts from a human activity is how an increase in atmospheric carbon 

dioxide results in an increase in photosynthetic biomass on land and an increase in ocean 

acidification, with resulting impacts on sea organism health and marine populations.] 

[Assessment Boundary: Assessment does not include running computational 

representations but is limited to using the published results of scientific computational 

models.] 

 

• HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative 

criteria and constraints for solutions that account for societal needs and wants. 

 

• HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into 

smaller, more manageable problems that can be solved through engineering. 

 

• HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized 

criteria and trade-offs that account for a range of constraints, including cost, safety, 

reliability, and aesthetics, as well as possible social, cultural, and environmental impacts. 

 

• HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a 

complex real-world problem with numerous criteria and constraints on interactions within 

and between systems relevant to the problem.  
 

Standards marked with an asterisk (*) integrate traditional science content with engineering. 
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